1. Introduction {#sec0005}
===============

Spinal epidural lipomatosis (SEL) is characterized by the overgrowth of epidural adipose tissue inside the spinal canal and may present with symptoms of spinal stenosis or nerve root compression \[[@bib0005]\]. SEL was first reported in 1975 with the use of corticosteroids to prevent rejection of a kidney transplant \[[@bib0010]\]. Known causes of SEL are exogenous steroid use, exposure to endogenous steroid resulting from endocrine abnormalities, obesity, and idiopathic \[[@bib0015]\]. There have been several reports of SEL occurring after open spinal surgery \[[@bib0020],[@bib0025]\]. However, we have found no previous reports of SEL that occurred after endoscopic spine surgery. We present a case of SEL that progressed focally and rapidly after endoscopic spinal surgery. The work has been reported in line with the SCARE criteria \[[@bib0030]\].

2. Presentation of case {#sec0010}
=======================

A 67-year-old man presented with spinal claudication, back and Lt. leg radiating pain. MRI of the lumbar spine demonstrated severe foraminal stenosis at Lt. L4/5/S1 ([Fig. 1](#fig0005){ref-type="fig"}). He got three times of nerve root block at the pain clinic before visiting our hospital. His medical history included hypertension and depressive mood disorder those were well controlled with antihypertensive and antidepressant drugs. The patient was not obese (Body mass index, BMI; 24.7 kg/m^2^) and denied any previous systemic steroid treatments. We performed endoscopic posterior foraminotomy at Lt. L4/5/S1 ([Fig. 2](#fig0010){ref-type="fig"}). After surgery, his leg pain disappeared. Postoperative MR images also showed enlarged foramen at Lt. L4/5/S1 ([Fig. 3](#fig0015){ref-type="fig"}). A month after surgery, the patient developed Lt. leg pain again. The patient was treated with medications, but his symptoms persisted. MRI was checked at five months postoperatively and showed focally progressed epidural fat posterior to the L5 body, causing tight spinal canal stenosis and compressing the cauda equina ([Fig. 4](#fig0020){ref-type="fig"}). The MRI performed before and after L4/5/S1 foraminotomy surgery did not show the SEL ([Fig. 5](#fig0025){ref-type="fig"}). After removal of lipomatosis via endoscopic posterior decompression at L3/4/5 ([Fig. 6](#fig0030){ref-type="fig"}), his symptoms improved. Histologic analysis revealed unencapsulated adipose tissue.Fig. 1Sagittal MR image of the lumbar spine demonstrated severe foraminal stenosis at Lt. L4/5/S1.Fig. 1Fig. 2A flexible probe under endoscopic view was used to confirm the decompression by mobilizing the Lt. (A) L4/5 and (B) L5/S1 exiting nerve roots.Fig. 2Fig. 3Postoperative MR image showed enlarged foramen at Lt. L4/5/S1.Fig. 3Fig. 4(A) Sagittal and (B) transverse MR images showed focally progressed epidural fat posterior to the L5 body, causing tight spinal canal stenosis and compressing the cauda equina.Fig. 4Fig. 5The MR images performed before and after L4/5/S1 foraminotomy surgery did not show the spinal epidural lipomatosis.A: Sagittal MR image performed before L4/5/S1 foraminotomy surgery.B: Sagittal MR image performed after L4/5/S1 foraminotomy surgery.C: Sagittal MR image performed at 5 months after L4/5/S1 foraminotomy surgery.Fig. 5Fig. 6Endoscopic views (A) before and (B) after epidural lipomatosis removal surgery.Fig. 6

3. Discussion {#sec0015}
=============

Epidural fat is adipose tissue located within the epidural space, that is, the area located between the dura mater and the vertebral wall of the spine. Epidural fat buffers pulsatile dural sac movements, allows sliding of the dural sac along the surface of the vertebral arch during flexion and extension, and protects the dural sac during lashing and rotational motions \[[@bib0035],[@bib0040]\].

However, excessive amounts of epidural fat could lead to compression of neighbouring structures. Spinal epidural lipomatosis (SEL) refers to an excessive accumulation of fat within the epidural space.

Mostly, the epidural fat accumulates insidiously, and distributes widely across several levels. And the increased accumulation of fat is predominantly posterior and posterolateral within the spinal canal. As in our case, focally progressed SEL anterior to the dural sac is rare. And focally progressed SEL anterior to the dural sac can be misdiagnosed for disc herniation \[[@bib0045]\].

SEL can be classified into 5 main categories according to pathogenesis: exogenous steroid use, endogenous steroid hormonal disease, obesity, surgery induced, and idiopathic \[[@bib0005]\].

Many studies have reported that obesity is an imputed cause of spinal epidural lipomatosis. In 1959, Ramsey \[[@bib0050]\] stated that obese patients had more epidural fat than normal individuals and other authors supported the hypothesis that obese patients would therefore, be at higher risk of spinal canal stenosis \[[@bib0055], [@bib0060], [@bib0065]\]. Jaimes and Rococo \[[@bib0070]\] reported that the probability of developing EL is linear with increasing BMI between 28 and 35. Obesity leads to an increase in 11b-HSD-1 which increases cortisol by the local conversion of corticosteroids to the biologically active cortisol \[[@bib0075]\]. Elevated cortisol could raise blood glucose concentration, and the raised blood glucose will stimulate insulin release. Then, insulin stimulates lipogenesis. The prevalence of SEL is greater than initially thought with the current literature suggesting a rate between 6.2% and 8.6% \[[@bib0080]\]. This may represent a combination of increased imaging, rising obesity, and an aging population. Valcarenghi et al. also reported the case of a 48-year-old obese man with a history of chronic back pain and sciatica secondary to SEL, which subsequently resolved completely after sleeve gastroplasty over a 6-month follow-up period \[[@bib0085]\]. Idiopathic SEL denotes patients without a history of systemic steroid therapy or endocrinopathy; however, the vast majority of idiopathic cases have an increased BMI \[[@bib0090]\].

It is believed that corticosteroids cause epidural lipomatosis by inducing hypertrophy of adipose tissue that is normally present in the epidural space of the spinal canal \[[@bib0095]\]. Administration of large amounts of glucocorticoids is known to cause progressive hypertrophy of fat in the neck, face, and trunk \[[@bib0100]\]. The exact mechanism by which glucocorticoids preferentially induce hypertrophy of adipose tissue in selected areas of body, including the epidural space has not been clearly elucidated. And, the pathogenesis has not been fully explained the induction of epidural lipomatosis by local epidural injections. But Jaimes and Rococo \[[@bib0070]\] reported that a strong correlation between the number of subsequent epidural steroid injections and SEL occurrence in their logistic regression model. The corticosteroid from the epidural steroid injection might provide the substrate for the formation of cortisol.

In our case, epidural steroid injection and surgery may be considered as causes of SEL. The patient did not use systemic steroids, but had several times of nerve root blocks before surgery, and those injections contained steroid.

There have been some reports of rapid progression of SEL after spinal surgery. Greenish et al. \[[@bib0025]\] reported SEL that occurred 2 days after bilateral spinal decompression surgery for L4/5 spinal stenosis. The patient in that case had none of the known risk factors for SEL. Choi et al. \[[@bib0020]\] reported two cases of rapid progression of SEL after spine surgery. Both of those cases underwent epidural steroid injection before surgery. But surgical intervention may induce the accumulation of epidural adipose tissue. Mostly, the epidural fat accumulates slowly and insidiously. But these SEL patients developed neurologic symptoms less than 5 months after surgery. Surgery is a stressor that induces a systemic stress response that includes increased adrenal cortisol production. Several factors like invasiveness of surgery, anesthetic technique and perioperative care can affect the cortisol stress response to surgery \[[@bib0105]\]. Elevated cortisol levels can lead to lipogenesis by the mechanism described above.

There is no known direct evidence or mechanism that spinal surgery causes SEL. However, considering the rapid progress of SEL after spinal surgery, the study should be carried out with the hypothesis that spinal surgery itself may contribute to the occurrence of SEL.

4. Conclusion {#sec0020}
=============

SEL can occur and progress rapidly after endoscopic spine surgery. As in our case, focally progressed SEL anterior to the dural sac could be misdiagnosed for disc herniation. SEL should be recognized as a rare complication of endoscopic spine surgery.
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